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Abstract. The late blight is until now remaining the most important disease on potato crop. In this study 
we used different potato (Solanum tuberosum) accessions, which characterized by several R genes. We used 
accessions with 2, 3 or 4 R genes. The characterization is done by RAPD markers. From many primers used only 
some gave interesting amplification products. These are not selective for one gene, and seem to be linked to one, 




The potato (Solanum tuberosum) is the 4th crop in the world. The production is over 
than 300 millions tones.  In Romania, is the 2nd after wheat. The late blight, caused by the 
oomycete Phytophthora infestans, is the most important and devastating disease on potato 
crop. It caused the famous Irish famine, and is still emerging in the world. Since the early 
1980s and continuing through the end of the 20th century, potato late blight has become 
noticeably more problematic in the world (Fry & Smart, 1999). Duncan (1999) qualified P. 
infestans as a threat of human food security. 
In the past, potato breeding for late blight resistance was based on single R gene 
introgression. There are 11 R genes known, all from the wild species Solanum demissum. 
Unfortunately, this resistance is easily overcome by P. infestans, because of its quick 
evolution (Kamoun, 2003). Some solutions to this problem were advanced: R gene 
pyramiding or R gene polyculture (Dangl & Jones, 2001). Recently, a new gene RB from S. 
bulbucastanum seems to be resistant to all known P. infestans races (Song et al., 2003). 
 
MATERIAL AND METHODS 
 
In this experiment we have used 9 accessions of potato vitro-plant, maintained in MS 
culture medium. This plant material is characterized by its richness in R genes, at least 2 R 
genes are present, and maximum 4 R genes (tab. 1). The DNA isolation was made according 
to Lodhi et al. (1994) protocol modified by Pop et al. (2003). Many RAPD primers were used 
for DNA amplification (tab. 2). The primers were bought from the Microsynth Company. The 
results were revealed by electrophoresis in agarose gel 1.4% using UV light.  
The plant material was obtained from the USDA, ARS, Wisconsin, United States. In 
this study, we used potato vitro-plant with the respective genes: R1, R2, R3 and R4 combined 


















Primers used in the RAPD amplification 
 
Primer name Sequence Primer name Sequence 
OPA-11 5’-CAATCGCCGT-3’ 70-04 5’-CGCATTCCGC-3’ 
OPA-16 5’-AGCCAGCGA-3’ 70-08 5’-CTGTACCCCC-3’ 
OPA-17 5’-GACCGCTTGT-3’ Mic-07 5’-TGTCTGGGTG-3’ 
OPA-18 5’-AGGTGACCGT-3’ Mic-13 5’-TTCCCCCCAG-3’ 
OPA-20 5’-GTTGCGATCC-3’ Mic-14 5’-TGAGTGGGTG-3’ 
OPC-04 5’-CCGCATCTAx-3’ 595 5’-GTCACCGCGC-3’ 
OPC-08 5’-TGGACCGGTG-3’ 270 5’-TGCGCGCGGG-3’ 
OPC-9 5’-CTCACCCGTC-3’ 534 5’-CACCCCCTGC-3’ 
OPC-13 5’-AAGCCTCGTC-3’ 563 5’-CGCCGCTCCT-3’ 
OPC-20 5’-ACTTCGCCAC-3’ 594 5’-AGGAGCTGGC-3’ 
70-03 5’-ACGGTGCCTG-3’ 570 5’-CCCCCCTAAT-3’ 
 
 
RESULTS AND DISCUSSIONS 
 
From 21 RAPD primers, only 16 amplified potato DNA. After separation in the agarose 
gel, the amplification products give different profiles, in function of the primer and the R gene 
combination (Fig. 1).  
As we can see (Fig. 1), the primer 70-08 was amplified accessions with the R1 and R2. 
With the primer 595, the common genes are: R1, R2 and R3.  
The same case is encountered with the primer 70-03. This is due to the presence of the 
same gene in different plants and different genes in the same plant.). In this situation, we need 
to perform more experiments to confirm or infirm the primer selectivity for one gene.  
Also it is possible that the primer is common to many Rpi genes, because Rpi genes in 
potato are members in the superfamily of NBS-LRR (Simko et al., 2007), and it is well 
known that NBS and LRR are highly conserved in R genes. 
Gene pyramiding is one option for combating P. infestans. Fry (2008) reports that the 
cultivar Pentland Dell contains R1, R2 and R3 and it was resistant to the race 4 of P. infestans.  
According to the gene-for gene theory, race 4 is incompatible with the potato plant 
containing the R4 gene.  
  
Codification Accessions R genes 
15 RS 1 R0 
17 PI 201406 R1R4 
18 PI 201407 R2R3 
20 PI 215618 R1R2R3R4 
22 PI 215621 R1R3R4 
23 PI 215622 R1R2R3 
29 PI 423657 R1R2 
30 PI 423658 R1R3 
31 PI 215623 R1R2R4 
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Many RAPD primers have shown their presence in the resistant plants and not in the 
susceptible one. So we could consider these primers as a candidate marker in oligogenic R 
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Fig. 1 amplification products with the primer 70-04 (1), 70-08 (2), 595 (3), and 70-03 (4) 
We have seen that several bands are common between many accessions; this is probably due to 
gene pyramiding in the accessions. Le: leader, 15: susceptible specimen. Each plant carries at least 
2 R genes. The genes are R1, R2, R3 and R4. 
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